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Rheological Properties of Various Gelatinized Potato Starch Pastes
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Abstract

Potato starches are obtained from Irish Cobbler (the dry type), Shepody and superior (the
intermediate type) and Dejima (the moist type). Rheological properties of heat-gelatinized
potato starch paste were studied to elucidate difference of various potato starches. Heat-
gelatinized 3 to 7% potato starch paste showed pseudo plasticity in yield stress. As starch paste
concentration increased, the values of consistency index was increased. Relationship between

logarithmic consistency index and concentration of potato starch paste was linear at 5% starch

concentration. Concentration dependence of consistency index and yield stress of Shepody was
highest. As measuring temperature increased, the value of consistency index was decreased.
Irish Cobbler starch paste at 50°C, Shepody, Superior and Dejima starch paste at 60°C showed
linear relationships with different slopes. The activation energies of Shepody starch paste was

3.97 kcal/mol.
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Fig. 1. Relationships of shear stress against shear rate of 3, 5 and 7%potato starch solutions gelatinized at 95°C and

measured at 30°C.
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Table 1. Rheological parameters of potato starch solu-
tions gelatinized at 95°C and measured at 30°C
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Fig. 2. Log (shear stress—yield stress) against log shear rate of potato starch solutions gelatinized at 95°C and measur-
ed at 30°C.
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Effect of starch concentrations on the consisten-
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95°C and measured at 30°C.
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Fig. 4. Effect of starch concentration on the yield stress
of potato starch paste.
Irish Cobbler — —- Shepody
------- Superior — — — Dejima



Vol. 7, No. 3 (1991) Fzw 7

o] Ao

Evanse} Halsman“’% Ay
T EET o Aer 3AE &

V5, =Ky (C-Co)

3714 Co= ¢33 ¢4=+2] hydrodynamic volume
o] A|& A A Fu]9} Folxl= F = (packing density=
1) = AE Zslolo] FEGHAS 27| A|&}ele ¢4
g FAlol A soft solid=A #AE37] A|&she Fxol
=, K= 35889 FE 4E4E vehle 4l
o},

23 49 A BA2RE 7 K, 2 CoFh 47
A Adel 1.26 | 0.03%, AlF AEe] 1.39 o
0.00%, 4= A¥o] 1.22 o 0.03%, ==} 7“H°]
0.85 % 2.30% % Kyghe AF Ao o8 A& A
o} E& & 2x dix]m) A Lol Yo} @'%%Eiwl +

N
l
N
_?L
batd
_,vL

s8ale] 33 A
4 sloh sk,

Table 2. Rheological parameters of gelatinized 5% pota-
to starch solutions at various measuring tem-

perature
Measuring & K n
Starch Temgerature (Pa) (Pa-s")  (-)
{°c)
Irish 30 2142 1762 0.54
Cobbler 50 2043  16.48  0.54
60 16.09 1439  0.55
70 1451 1275  0.54
Shepody 30 ‘2165 2179 0.54
50 19.39 1857  0.56
60 1775 17.87  0.55
70 16.00 14.69  0.54
Superior 30 22.01 17.18  0.56
50 13.81 1537  0.56
60 13.76  14.94 0.4
70 13.74 1291 0.53
Dejima 30 23.80 19.87  0.55
50 2245 1858  0.54
60 1737 1747 0.3
70 1419 14.96  0.56

v : Yield stress
K : Consistency index
n : Power law index
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Fig. 5. Arrhenius plots of 5%$otato starch solutions gel-

atinized at 95°C and measured 30°C.
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Table 3. Activation energy of gelatinized 5% potato star-

ch solutions
Starch Activation energy (kcal/mol)
Irish Cobbler 3.49
Shepody - 3.97
Superior 3.06
Dejima 3.03
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